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REMARKS 

Reconsideration and allowance are respectfully requested in 
light of the above amendments and the following remarks. 

At the outset, it is noted that a Petition to Make Special was 
granted in this application^ so that this application is entitled 
to expedited examination . 

Further, the Applicant wishes to thank the examiner for the 
courtesy shown to his attorney during a telephone interview on 
January 11, 2005. The following includes a aummary of the points 
discussed during the interview. 

Claims 11, 19, 23, 24, and 31 have been amended to highlight 
patentable features of the present invention. Specifically, claims 
11, 19, 23 and 31 have been amended to recite a coding operation 
previously recited in dependent claims 12 and 24, and claims 12 and 
24 have been revised in light of the amendments to claims 11 and 
23. An editorial change has been made to claim 11* 

Turning now to the pending prior art rejections: 

(1) claims H, 13, 19, 21, 22, 36 and 38 stand rejected under 
35 use 103 as unpatentable over Wang in view of Franger; 

(2) Claim 12 stand rejected under 35 USC 103 as unpatentable 
over Wang in view of Franger and Chen et al . ; 

(3) Claims 23, 25, 31, 33, 34, 41 and 43 stand rejected under 
35 use 102(b) as anticipated by Wang; 

(4) Claim 24 stands rejected under 35 USC 103 as unpatentable 
over Wang in view of Chen et al • ; 
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(5) Claims 20, 35, 37 and 39 stand rejected xmder 35 USC 103 
as tmpat^ table over Hang in view o£ Franger and J^plicant's 
admitted prior art; and 

(6) Claims 32^ 40, 42 and 44 stand rejected under 35 USC 103 
as unpatentable over Wang in view of Applicant' s admitted prior 
art. 

The J^plicant respectfully traverses these rejections . 

A. The Invention 

The present invention is directed to overcoming the 
deficiencies of the prior art described at application page 2, line 
1 through page 5, line 6, wherein rate matching is performed prior 
to interleaving of the rate-matched data, with the result that when 
a burst error occurs in a propagation path at portions with not^ 
increased bits, the BER characteristic deteriorates when the 
receiver side corrects errors. The present inventor recognized 
that in the prior art technique in which the repetition is 
performed with respect to the whole data before interleaving, the 
increased bits due to the repetition are partial to a portion 
within a frame, resulting in the poor BER characteristic when burst 
error occurs. To avoid this effect in the prior art, the inventor 
conceived the present invention in which the repetition after 
interleaving avoids a mal-distribution of the increased bits due to 
the repetition within the frame. See application page 5, line 9 
through page 6, line 6. 

10 



PAGE 1 2/26 ' RCVD AT 1/26/2005 5:57:33 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/2 ' DNIS:8729306 ' CSID:2024085200 ' DURATION (min-ss):06-26 



01/26/05 TOD 19:09 FAX 2024085200 



STEVENS DAVIS MILLER MOS 



©Ola 



Thus^ in the preseniL invention, on the encoding processing 
side, first, error correction coding is performed on input data 
including a plurality of bits / then , the coded bits are 
interleaved; and then, rate matching is performed by processing the 
interleaved data by increasing or puncturing the number of bits o£ 
interleaved data. On the decoding processing side, the data encoded 
by the encoding side are processed, first, by a second rate 
matching process involving repeating bits punctured by the encoder 
or puncturing bits repeated by the encoder and, then, by a 
deinter leaving process of the bits provided by the second rate 
matching process . 

More particularly, both of independent claims 11 and 19 are 
directed to radio transmission wherein, first, error correction 
coding is performed on input data including a plurality of bits; 
then, the coded bits are interleaved; then, rate matching is 
performed including alternatively selecting between (i) repeating 
a part of the interleaved bits and (ii) puncturing a part of the 
interleaved bits. Claim 20 i^ directed to reception of data 
transmitted by the method of claim 19, including, first, 
alternatively selecting between riepeating and puncturing bits, and, 
then, deinterleaying data. Claim 35 is directed to receiving data 
transmitted by the method of claim 22, including, first, 
alternatively selecting between repeating and puncturing bits, and, 
then, deinterleaving data. 

Further, both of independant daias 23 and 31 are directed to 
radxo transmission wherein^ first, error correction coding ia 
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performed on input data including a plurality of bits; then, the 
coded bits are interleaved; and then^ rate matching is performed 
including repeating a part of the interleaved bits. Claims 32 and 
40 are directed to, first, receiving data transmitted by the 
methods of claim 31 and 34, respectively, then, puncturing bits, 
and then, deinterleaving the data* 

B» The Applied Art 

Wang discloses a tuxbo-coder which uses two algorithms of 
repetitive turbo coding using repetition and interleaving in the 
encoder. The first algorithm is to perform interleaving on the 
original N-bit block before repeating the bits. In this way, the 
input sequences to both constituent encoders are in the form of 
successive r-tuple identical bits. The second algorithm is to 
xepeat each and every bit of the infoxmation sequence before 
interleaving. In this way, the repeated sequence is provided to 
two independent interleavers of size rN. 

Accordingly^ in Wang's first approach (cited by the office 
action) , the turbo*coder operates to interleave an N-bit block of 
data, and then to repeat each and every bit of this block to create 
two identical blocks of the N interleaved bits . Wang' s purpose for 
repeating the block of interleaved bits is to Increase the Hamming 
distance of the resulting turbo-coded data to obtain a greater 
coding gain than is achievable without repeating the bits prior to 
performing the turbo coding. The coding rate is changed based on r; 

12 
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by repeating r times, a rate 1/3 turbo code becomes a 9?ate 1/(2x^1) 
turbo code. 

The Office Action states incorrectly (see page 3, line 16 and 
page 5, lines 6-7) that Wang does not specifically disclose a coder 
that performs error correction coding. To the contrary, Wang does 
specifically disclose error correction coding, given that Wang 
discloses a turbo-coder which is, by definition, an error 
correction coder. 

Further , the office action at page 2 , last 5 lines and page 4 , 
last two lines, states that section 4 of Wang describes Wang's 
turbo-coder as a ''rate matcher.'^ Although Wang does incidentally 
provide rate changing in the sense that the number of repetitions 
r will yield different coding rates and a turbo-code of varying 
length, the rate changing provides at most very limited rate 
matching and does not provide adaptability to most frame rates. 
Those skilled in the art would consider Wang' s device as a turbo- 
coder, and, if they thought of Wang's "rate matching" at all, they 
would consider it as an incidental effect of Wang's algorithms. 

Franger has been cited for a disclosure of a rate matcher that 
performs puncturing. 

Chen et al. has been cited for a disclosure of a coder that 
performs error correction coding of the Input data to provide error 
correction encoded data, wherein, after the error correction coding 
by the coder, the interleaver performs the interleaving of the 
error correction encoded data. 
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The Applicant' s admitted pripr art merely disoloses a coding 
device in which ^ first, the number of bit3 is increased, and then, 
the bits are rearranged in an interleaver, 

C- RaieGtion of Amended Independent Claims 11 and 19 and Claims 
12^ 13^ 21, 22. 36 and 38 Dependent Therefrom under 35 USC 103 
Baaed on Wang in View of granger and Chen ^ 

As noted above, the Office Action is in error in stating that 
Wang does not specifically disclbse a coder that performs error 
correction coding. To the contrary, Wang discloses a turbo-coder 
which is, by definition, an error correction coder. 

Further, the office action ; states that section 4 of Wang 
describes Wang's turbo-coder as a '^rate matcher." However, 
although Wang does incidentally pirovide rate changing in the sense 
that the number of repetitions r Will yield different coding rates 
and a turbo-code of varying length, the rate changing provides at 
most very limited rate matching and does not provide adaptability 
to most frame rates. Accordingly, those skilled in the art would 
consider Wang's device as a turbo-coder, not a rate matcher, and, 
if they thought of Wang's ^^rate matching^' at all, they would 
consider it as merely an incidental effect of Wang' s algorithms . 



^ Claims 11 ud 19 have beeni amended to include the features 
of claim 12, which was rejected based on Chen. Thus, Chen will 
be discussed in this section. 

1^ 
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In con-bras t to Wang^ present^ claims 11 and 19 define a radio 
transmission technique employing, | first, error correction coding, 
thereafter, interleaving of the ©rror correction coded data, and 
thereafter, rate matching of the interleaved error correction coded 
data by selectively alternatively employing puncturing and 
repetition . 

i 

Given that Wang' s device I is a turbo-coder with merely 
ancillary effects of rate changing, it is clear that those skilled 
in the art would not have been led to consider changing the basic 
operations of Wang's device to jachieve improved rate matching. 
This is especially true because, ks discussed in detail below, the 
modification of Wang proposed xn the office action would be 
contrary to, and would tend to defeat, the purpose of Wang's 

! 

invention * The office action' s pdsition that those skilled in the 

j 

art would have been led to modiify Wang to obtain improved rate 
matching is based on improper hiiidaight« 

i 

The office action states that Wang' s ^^rate matcher" lacks a 
punctvurer. See, office action, page 2, last 5 lines. To supply 
this puneturer, the Office Action relies on Franger for rate 
matching with puncturing: j 

! 

! 

"A rate matcher conprisies a repeater for repeating 
a part of the bits interleaved by the interleaver . 
(See pg. 51, section |4. Repetitive Turbo Code). 
Wang does not disclosej a puneturer to puncture a 
part of the bits interjleaved by the interleaver. 
However, Frenger et al disclose a rate matching 
odDprises (sic) ... a pjuncturer," (office action, 
page 2, last 5 lines).! 

i 
i 

is ' 
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The basis for the Office Action' s proposal appears to be that 



Franger discloses a rate matcher that performs puncturing and that 

it would have been obvious 1;o replace Wang' s turbo-coding 

j 

repetition step with Franger's puncturing operation to "^^provide a 

larger span of available channel! coding rates, a flexible coding 

t 
t 

scheme suitable for future mobile radio communication systems, 
The Office Action proposes that lit would have been obvious from 
Franger' s rate matching using puncturing to modify Wang^ s turbo-* 
coding repetition operation tJo a turbo-coding-rate-matching 
operation using puncturing* 

There are several significant problems with this rejection. 



First, given that Wang's 



repetition to increase the strength of the turbo-code (and 
achieving only an incidental rate changing effect) , those skilled 
in the art would not have looked to Granger's rate matcher to 
modify Wang's turbo-coder. Those skilled in the art would in no 
sense have considered Franger and Wang as substitutes for one 
another « Franger would not have provided motivation to those 
skilled in the art to modify Wang' s turbo-coder to expand the 
turbo-coder's rate matching capabilities. Rather, it is submitted 



device is a turbo-coder using 



that the sole motivation for the 



office action' s even considering 



Wang's rate- changing effects and to consider such a modification of 
Wang comes from hindsight provided by the Applicant' s claimed 
invention, which recites interleaving and rate-matching operations. 
There is no suggestion or motivation in Wang or Franger or anywhere 
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else, that would have led thoao skilled in the art to modify Wang's 

i 

turbo-coder to include puncturing. 

i 

Secondly, if Wang's turbo-oodar were nwdified to replaco the 



repetition with puncturing, the 



purpose of Wang's turbo-coding 



scheme would be destroyed. The combination of Prenger' s puncturing 



operation into Wang would not have 



been obvious because it would be 



counter to the purpose of Wang's invention. if Wang's repetition 
operation were replaced with Frenlgor's punetuginc operation, this 
modified device could not provide the increased Bamming distance 
and the resulting coding gain that motivated Wang to modify a 
conventional turbo-coding algorithm to include the repetition 
operation of his repetitive turbo coding algorithm. As is well- 
settled, where a proposed modification would render the invention 
of the reference unsatisfactory fcrr its intended purpose, there is 
no suggestion or motivation to iialce the proposed modification. 
See, In re Goxdon, 733 P. 2d 900, 221 OSPQ 112S (Fed. Cir. 1984) and 
MPBP §2143.01, fifth bolded heading. For at least this reason, the 
proposed combination of Wang and Franger is not obvious . 



Thirdly, the office action's 



proposal to modify Wang in view 



of Franger would result in a dev3.ce that would not achieve true 
rate-matching capabilities. The modification would result in a 
turbo-coding operation involving interleaving then puncturing or 
repetition. As noted above, wlng' s repetition includes only 
limited and ancillary rate-changing that is not adaptable to a full 
range of frame lengths. The us^ of an alternative puncturing 
operation would not overcome this result. And further, when 
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puncturing is en^loy^d alternatively to repetition, this would 
destroy the purpose of Wang^ s '. invention which is to provide 
increased Hasuuing distance and increased coding gain. 

Chen does not cure the above-disoussed deficiencies o£ Hang 
and Franger. 

With respect to Chen, cited against claim 12, the office 
action proposes that: 

^^Wang and Frenger ... do not specifically disclose a coder 
that performs error correction coding of the input data to 
provide error correction encoded data, wherein, after the 
error correction coding by the coder, the interleaver performs 
the interleaving of the error correction encoded data. 
However, Chen et al disclose a coder that performs error 
correction coding o£ the input data to provide error 
correction encoded data, wherein, after the error correction 
coding by the coder ^ the intcftrleaver performs the interleaving 
of the error correction enodded data . - . Therefore, it would 
have been obvious ... to incorporate a coder that performs 
error correction coding of ' the input data to provide error 
correction encoded data, wherein, after the error correction 
coding by the coder , the intdrleavar performs the interleaving 
of the error correction encoded data as taught by Chen et al 
into the Invention of Wang And Frenger . * . . 



As noted above, this statemeibt is erroneous, given that Wang's 
turbo coder is by definition an error correction coder. Further, 
the i^pplicant notes that Chen merely discloses an error correction 
technique involving error correction encoding, then interleaving. 
Chen does not discuss rate matching, puncturing or repetition. 
Wang discloses a turbo-coding technique (error correction coding) 
which includes interleaving. In Wang, the repetition and 
interleaving are performed in the operation of the turbo-coding 
(error correction coding) . Aecpkdlng to fche above facts, even if 
Chen were coiobined. into Hang> it would provide only error 

IB 
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•1 

correction coding (interleaving,;; then repetition), then further 
interleaving . 

In SUB, Chen does not provide any suggestion or motivation to 
modify Wang' s technique o£ interliaving then repeating in a turbo- 

!' 

coding (error correcting) techin^ue or Fraager' s rate matching to 
achieve the subject matter of preibent claims 11 or 19 

Accordingly, it is submittelil that claims 11 and 19 and all 

Claims dependent therefrom are ^iLlowable over the individual or 



combined teachings of the applied 



references 



D. Rei ecti on of Indeiaendeni^ 



I, 



,xms 



23 and 31 and Claima 25 , 



33j — 31^ — 41 — SBA A3. Oependeij it: Thegefrom under 35 P SC 102 

Based on Wang 



Both of independent claims 23 and 31 are directed to radio 
transmission wherein, first, erro^ correction coding is performed 
on input data including a pluralit|y of bits; thereafter, the coded 
bits are interleaved; and thereafter, rate matching is performed 
including repeating a part of the! interleaved bits . 

As noted above, Wang discloseb repetition and interleaving in 
a repetitive turbo-coding techniqii|». The office action at page 4, 
last 2 lines, states that Hang includes a rate matcher. As stated 
above, Wang's turbo-coding operatii^n does incidentally provide rate 
changing in the sense that the nuiilber of repetitions r will yield 



different coding rates and a turbo'-^ 
the extent rate changing occurs, 
operation . Further , independen 



code of varying length. But, to 
it is the result of the coding 
claims 23 and 31 recite error 
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correction coding on input data prior to interleaving and rate 
matching. Wang lacks thia subject matter. 



Thus, Hang fails to disclose 



coded bits are interleaved; and 



the subject matter of independent 



claims 23 and 31 wherein, first, error correction coding is 
performed on input data including a plurality of bits; then, the 



then, rate matching is performed 



including repeating a part of the interleaved bits . 

Accordingly, due to these deficiencies, Wang fails to 
anticipate claims 23 and 31 and the claims dependent therefrom. 



B . ReTeetion of Claim 24, under 35 USC 1Q3 as unpatentable 



over Wang in view of Chen eih al. 



^ Claim 24 depends from claim 23 and thus is allowable for at 
least the reasons noted above fo!r the allowability of claim 23. 



Bejection of ria-im g 20, 35. 37 and 39 under 35 USC 103 
as Unpatentable over Wang in view of Francer and Applicant^ s 



Admitted Prior Art 



These claims depend directly or indirectly from the above- 
discussed independent claims and thus are allowable for at least 
the reasons given in connection with allowability of their 
respective base claims . 
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G. Re'^ection of Claims 32, 40, 42 and 44 under 35 USC 103 
as Unpatentable over Wana in view of Applicant's &rfTti4<->^H 
Prior Art 

These claims depend directly or indirectly from the above- 
discussed independent claims and thus are allowable for at least 
the reason given in connection with their respective base claims. 

H . Conclusion 

The Applicant respectfully submits that the Office Action's 
conclusion of obviousness is based on improper hindsight reasoning 
that requires knowledge gleaned only from applicant's disclosure as 
a guide for picking and choosing isolated features of the prior art 
to reconstruct the claimed invention, See^ Zn re Fine, 837 F.2d 
1071, 5 USPQ2d 1596 (Fed. Cibr. 1988); Jn re DeznblczaJt, 175 F.3d 
994, 50 USPQ2d 1614 (Fed. Cir. 1999) * Here, the Applicant's own 
disclosure has been used as a guide for piecing together the 
isolated features of Wang, Franger, Chen and the i^plicant's 
admitted prior art to obtain the claimed invention. This is the 
essence of improper hindsight. 

According to claims 11, 19, 23 and 31, the present invention 
involves error correction coding of input data including pl\iral 
bits, interleaving the coded data, and then rate matching the 
interleaved data . The significant advantages of the invention are 
summarized at application page 5, line 9 through page 6, line 6* 

21 
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The piecemeal approach ofi tJie present Office Action in 
constructing a combination of references allegedly achieving the 
present olaiiaed invention Is apparent in that: 

(1) Xn the portion cited in jthe office action, Wang discloses 
a repetitive turbo-coding (error correcting) technique in which the 
bits of a data block are interleaved and then the block is repeated 

to achieve an increased Hamning j distance and coding gain; those 

J 

skilled in the art would view Wanjg'' s repetition as for the purpose 
of improving the strength of the turbo-^code and not for rate- 
matching purposes; if they considered Wang's rate matching effects 

i 

at all, they would view them as only incidental or ancillary; those 

skilled in the art would not Ihave been led to significantly 

i 

reconstruct Wang' s turbo-coding operations to achieve an in^roved 

i 

rate*- matching effect; 

i 
I 

(2) Franger discloses a rate matcher using puncturing or 
repetition; Franger is relied! upon for allegedly teaching 
alternatively employing puncturlx^g Instead of repetition in Wang to 
achieve a greater range of rate matching; however, as noted above, 
those skilled in the art would niot have thought of significantly 
reconstructing Wang' s turbo-codjing operation for the purpose of 

increased rate matching, and further, puncturing would destroy 

J 

Wang's purpose of achieving increased Hamming distance; 

■i 

(3) Chen merely discloses; error correction coding, then 
Interleaving and does not add anything to cure the deficiencies of 
Wang and Franger; the Office Action does not provide a cogent 

reason why one skilled in the ai?t would be led to modify Wang' s 

j 
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txirbo-coding process (which includes intorlaavlxi^ then repetition) 
to include further interleaving after the turbo-coding based on 
Chen; and 

(4) the i^licant's adioitted prior art merely discloses, 
fi"^, increasing the number of bits, and then, rearranging the 
bits in the interleaver; the Office Action fails to provide a 
reason why one skilled in the art would consider the admitted prior 
art, which teaches increasing the number of bits thexi interleaving, 
as suggesting any modification of Wang' s turbo-coding including 
repetition then interleaving, to lead to the subject matter of 
claims 11, 19, 23 and 31. 

Given that the requisite motivation or suggestion or reason to 
combine or modify the ref erences ; is missing, it is submitted that 
the rejections are unwarranted.. Obviousness can only be 
established by combining or modijEying the teachings of the prior 
art to produce the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either in the references 
themselves or in the knowledge- generally available to one of 
ordinary skill in the art. In re Fine, 837 F*2d 1071, 5 USPQ2d 1596 
(Fed. Cir. 1988); In re Jones^ 958 F,2d 347, 21 USPQ2d 1941 (Fed. 
Cir. 1992) , Here, the office | action has failed to establish 
obviousness. 

Accordingly, it is submitted that all pending claims recite 
allowable subject matter. A notice of allowance is respectfully 

i 

solicited. j 
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If any issues remain that may best be addressed through a 
telephone communication, the eacaminer is requested to telephone the 
undersigned at the local Washington, D.C« telephone nuzober listed 
below . 

Respectfully submitted, 



Date: January 26, 2005 James E. Ledbetter 

JEL/att Registration No. 28,732 

ATTORNEY DOCKET NO. Ii9289, 00121 

STEVENS, DAVIS, MILZiER & MOSHER,- L.L.P* 

1615 L Street, NW 

P.O. Box 34387 

Washington, DC 20043-4387 

Telephone: (202) 408-5100 

Facsimile: (202) 408-5200 
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